Alterations in sarcolemmal Na+-Ca2+ exchange and ATP-dependent Ca2+-binding in hypertrophied heart.
In order to examine changes in Ca2+ transport in heart sarcolemma, cardiac hypertrophy was induced in rabbits by stenosis of the abdominal aorta and hearts were removed 18-20 weeks later; sham-operated normal rabbits were used as controls. Sarcolemmal vesicles were isolated from the left ventricular tissue by a sucrose density gradient method and the membrane composition as well as activities of certain marker enzymes were monitored to determine the purity of control and experimental fractions; Na+-Ca2+ exchange and Ca2+-pump activities were assessed by the Millipore filtration technique. No changes in Ca2+-influx were observed in Na+-loaded vesicles from the hypertrophied hearts when studied in the presence of different concentrations of calcium as well as at different times of incubation. In contrast, Na+-induced Ca2+-efflux from Ca2+-loaded vesicles was enhanced in the hypertrophied heart at different times of incubation and at different concentrations of sodium. ATP-dependent Ca2+-binding activity of sarcolemma from hypertrophied heart, when measured at different times of incubation and at several concentrations of calcium, was more than the control. Minimal but an equal amount of cross contamination was seen in both control and experimental preparations; however, phosphatidylcholine, phosphatidylethanolamine and phosphatidic acid contents were increased in sarcolemma from hypertrophied hearts. These results suggest that the sarcolemmal Ca2+-transport systems may become adapted during the development of hypertrophy for augmenting Ca2+-efflux from the hypertrophied myocardial cell and this may prevent the occurrence of intracellular Ca2+ overload in a stable form of cardiac hypertrophy.